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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create 
opportunities for smallholder farm households to move out of hunger and poverty through 
sustainably intensified farming systems that improve food, nutrition, and income security, 
particularly for women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in 
West Africa and East and Southern Africa) and the International Livestock Research Institute 
(in the Ethiopian Highlands). The International Food Policy Research Institute leads the 
program’s monitoring, evaluation and impact assessment. http://africa-rising.net/ 
 
 
 This document is licensed for use under a Creative Commons Attribution-Noncommercial-
Share Alike 3.0 Unported License 
 
 
 
 
 
This document was made possible with support from the American people delivered 
through the United States Agency for International Development (USAID) as part of the US 
Government’s Feed the Future Initiative. The contents are the responsibility of the 
producing organization and do not necessarily reflect the opinion of USAID or the U.S. 
Government. 
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Introduction   
Africa RISING project in the Ethiopian highlands introduced new technologies and practices on 
farmers’ field through participatory approaches, changes to farmer perceptions and attitudes 
towards technology, and improved practices. This enabled farmers to learn and use new practices 
and technologies which helps to increase their production and incomes from a given plots of land.  
In Endamehoni site the project has been working with a varity of partners that execute the new 
technologies and practices on the ground. Key Africa RISING local partner institutions includes 
Endamehoni Woreda  Bureau of Agriculture and administration offices, Southern zone Bureau of 
Agriculture,  Mekelle University, Tigray Agricultural Research Institute(TARI), Alamata Agricultural 
Research Center (AARC), Mehoni Agricultural Research Center( MARC), Graduation with resilience to 
achieve sustainable development(GRAD) project, Maichew Agriculture Technical and Vocational 
Training  College (TVET), and Tsibet and Emba Hasti peasant associations. Further, project research 
and on farm activities were led by different CGIAR centers: ILRI, ICRAF, ICRISAT, CIAT, ICARDA, and 
CIP. 
The project has already established operational Innovation Platforms (IP) at the two Kebeles and a 
strategic IP at Woreda level to foster cross learning, coordination and innovations. IP members 
represent their organization and regularly attend the workshops, meetings and farmers field days. 
Experts and researchers have also been participating during implementation and evaluation of 
action research.   
Table 1. On farm research activities and participating farmers in 2014 cropping season 
   
Research protocols 
  
Participant farmers 
 Emba Hasti Tsibet  
 Male  Female  Male  Female  Total  
 Multipurpose fodder 
tree(tree lucerne )  
 20 6  28 4 58 
 High value fruit tree 
(apple)  
15 10 19 6 50 
 Bridging yield gap 
fertility trial (wheat)  
- - 29 2 31 
 Yield gap through 
farmer practice (wheat) 
 28 5  - - 33 
 Community seed 
production  
3 - 3 - 6 
 Participatory variety 
selection 
3 2 5 - 10 
 Raised bed  2 1 - - 3 
 Oat-vetch fodder 
production 
15 1 5 1 22 
 Residue shade and feed 
trough  
11 - 8 1 20 
Total 97 25 97 14 233 
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Table 2. On farm research activities and numbers of participant farmers in 2015 cropping season 
List of activities  
  
  
Participant farmers  
Tsibet Emba Hasti Total 
M  F  M  F    
Potato seed multiplication (and fertility 
trial) 
23 4 8 4 39 
Faba bean seed multiplication  8 1 11 1 21 
Wheat seed multiplication  5 1 3 - 9 
Barley seed multiplication  2 2 3 - 7 
Faba bean IDM  1 1 2 - 4 
Participatory variety selection (durum 
wheat, field pea, lentil)  
6 - 4 2 12 
Lupin adaptation trial  - - - 1 1 
Oat-vetch demonstration  12 3 10 5 30 
Tree lucerne demonstration  13 - 9 1 23 
Desho grass demonstration  3 - 8 - 11 
Crop residue shade and feed trough  8 1 11 - 20 
Wheat fertility trial  28 9     37 
Total 109 22 69 14 214 
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Best practices and on-farm research results with 
participatory variety trials  
The main objectives of the participatory variety selection trial is to test and select new, early 
maturing, high yielding, marketable and suitable crop varieties and best agronomic practices in a 
participatory manner (research, extension and farmers together). Researchers and experts 
participate in implementation, evaluation and data collection activities, farmers also participate in 
planting, managing and evaluation of the trials. For each trials mid-season evaluation flowering 
/pod/grain-setting stage and end season evaluation at maturity stages were organized. Both men 
and women groups evaluated and ranked varieties with their own criteria. Finally, agronomic data 
(disease, maturity dates, straw and grain yield) were summarized and compared with farmers’ 
evaluation rankings to select best varieties.  
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Wheat PVS and selected varieties result 
 
Table 3. Yield and farmers evaluation rank for selected wheat varieties 
Selected 
Wheat 
Varieties  
Research 
kebele 
Trial 
year  
Grain yield 
quintals/ha  
Straw 
yield  
Farmers 
evaluation rank  
Remark  
Mekele-4  Tsibet 2013  94  - 1  
Tsibet  2014 66 87 1 Less fertile 
plot   
Hidase Tsibet 2014  66.6 88 2 Less fertile 
plot 
 
Agronomic practices  
• Variety tested – (Mekele-4, Denda’a, Degalo, Hidasse, Mekele 3, Mekele2, and local) 
• Planting time – July first  
• Seed rate -125 kg/ha 
• Fertilizer application - 100 kg DAP/ha at planting and urea 100 kg/ha in split application  
• Plowing – 3 times  
• Spacing -B/n row 20 cm and drilling  
• Weeding- 3 times  
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Barley PVS and selected varieties result 
 
 
Table 4. Yield and farmers evaluation rank for selected Barley varieties 
Selected 
Barley 
Varieties  
Research 
kebele 
Trial 
year   
Grain yield 
quintals/ha  
Straw 
yield  
Farmers 
evaluation rank  
Remark  
HB1307  Tsibet 2014 80 107 1 Good plot and 
management  
  
Agronomic practices  
• Variety tested – 4 Food Barley  ( HB1307, HB1493, CR-41/98, Local) 
• Planting time –  second week of June  
• Seed rate -150 kg/ha 
• Fertilizer application - 100 kg DAP/ha at planting and urea 100 kg/ha in split application  
• Plowing – 3 times  
• Spacing -B/n row 20 cm and drilling  
• weeding- 3 times  
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Faba bean PVS and selected varieties result 
 
Table 5. Yield and farmers evaluation rank for selected Faba bean varieties 
Selected 
Faba bean 
Varieties  
Research 
kebele 
Trial 
year  
Grain yield 
quintals/ha  
Straw yield 
quintals/ha 
Farmers 
evaluation rank  
Remark  
Gebelcho  Emba 
Hasti 
2014 61.6 64 1 Good plot and 
management  
Tumsa Emba 
Hasti 
2014 59 62 2 Good plot and 
management 
 
Agronomic practices  
• Variety tested – (Gebelcho, Tumsa, Dosha and local) 
• Planting time –  second week of June  
• Seed rate -200 kg/ha 
• Fertilizer application - 100 kg DAP/ha at  
• Plowing – 2 times  
• Spacing -B/n row 40 cm and 10 cm b/n plant  
• Weeding- 3 times  
• Three times redomil chemical application in ten days interval (2.5 kg/ha for one time spray) to 
control fungal disease.    
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 Field pea PVS and selected varieties result 
 
Table 6. Yield and farmers evaluation rank for selected field pea varieties 
Selected 
field pea 
Varieties  
Research 
kebele 
Trial 
year  
Grain yield 
quintals/ha  
Straw yield 
quintals/ha 
Farmers 
evaluation rank  
Remark  
Bilalo Emba 
Hasti 
and 
Tsibet 
2015 43.28 54.84 1 Good 
management  
Megeri  Emba 
Hasti 
and 
Tsibet 
2015 42.9 40.44 2 Good 
management 
 
Agronomic practices  
• Variety tested – (Bilalo, Burkitu Gume, Markos and Megeri) 
• Planting time –  second week of June  
• Seed rate -150 kg/ha 
• Fertilizer application - 100 kg DAP/ha at  
• Plowing – 2 times  
• Spacing -B/n row 20 cm and 10 cm b/n plant  
• Weeding- 2 times  
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Lentil PVS and selected varieties result 
 
Table 7. Yield and farmers evaluation rank for selected Lentil varieties 
Selected 
Lentil 
Varieties  
Research 
kebele 
Trial 
year  
Grain yield 
quintals/ha  
Straw yield 
quintals/ha 
Farmers 
evaluation rank  
Remark  
Derash Emba 
Hati and 
Tsibet 
2015 28.6 43.5 2 Good 
management  
Alamaya  Emba 
Hasti 
and 
Tsibet 
2015 26.58 47.6 1 Good 
management 
 
Agronomic practices  
• Variety tested – (Alem tena ,Alamaya, Chekol ,Denbi and Derash) 
• Planting time –  second week of June  
• Seed rate -80 kg/ha 
• Fertilizer application - 100 kg DAP/ha at planting  
• Plowing – 2 times  
• Spacing -B/n row 20 cm  
• Weeding- 3 times  
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Durum wheat PVS and selected varieties result 
 
Table 8. Yield and farmers evaluation rank for selected lentil varieties 
Selected 
Durum 
wheat 
Varieties  
Research 
kebele 
Trial 
year  
Grain yield 
quintals/ha  
Straw yield 
quintals/ha 
Farmers 
evaluation 
rank  
Remark  
Ude Emba 
Hasti and 
Tsibet 
2015 66.72 50.6 1 Good 
management  
Mankude Emba 
Hasti and 
Tsibet 
2015 53.6 57.2 2 Good 
management 
Bakalcha Emba 
Hasti and 
Tsibet 
2015 53.4 52.9 4 Good 
management 
 
Agronomic practices  
• Variety tested – (Bakalcha, Mangude, Ude, Yerer, and Ginchi) 
• Planting time –  First week of July  
• Seed rate – 150 kg/ha 
• Fertilizer application - 100 kg DAP/ha at planting and 100 kg urea/ha  in split application  
• Plowing – 3 times  
• Spacing -B/n row 20 cm drilling  
• Weeding- 3 times  
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 Potato PVS and selected varieties result 
 
Table 9. Yield and farmers evaluation rank for selected Potato varieties 
Selected 
Lentil 
Varieties  
Research 
kebele 
Trial 
year  
Grain yield 
quintals/ha  
Farmers evaluation 
rank  
Remark  
Belet Emba 
Hasti  
2014 514 1 Good plot and management  
Jalene Emba 
Hasti  
2014 479 2 Good plot and management 
Gudene Emba 
Hasti  
2014 435 3 Good plot and management 
 
Agronomic practices  
• Varity tested – (Gudene, Gera, Belet, Jaleni and Local) 
• Planting time – 3rd  week of June  
• Seed rate – 2000 kg/ha 
• Fertilizer application - 195 kg DAP/ha at planting and 165 kg urea/ha  in split application  
• Plowing – 3 times  
• Spacing -B/n row 70 cm and b/n plant 30 cm   
• Weeding- 3 times  
• Three times redomil chemical application in ten days interval (2.5 kg redomil/ha for one time 
spray) to prevent fungal disease.  
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Crop residue shade and feed trough demonstration  
 
 
 
The main objectives of the intervention were  
• Create farmers awareness on how to handle and store crop residue properly, 
• To reduce the damage of crop residue during storage, 
• To reduce the wastage during feeding, 
• To promote cereal-pulse straw mix (quantity* and quality*),  
• 20 crop residue shade and feed troughs were constructed, 
• Farmers contributed labour and wood. The project covered industrial materials and 
carpenter cost payment.  
 Improved feeding system (shed +feed trough) 
• Helps to store safely all types of straw (including pulse).   
• Saves 50 % of feed from loss  
• Promotes zero grazing  
•  Costs approx. 2230 birr (carpenter and industrial materials) 
 Traditional crop residue storage and feeding 
• Exposes crop residue to rain water, sun, wind and animal damage 
• Spoiled pulse straw   
• Leads to 50 % feed wastage  
• Causes additional expense for feed purchase  
• Needs labour to look after animals during feeding 
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 Two sided feed trough  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• It promotes fattening, animals do not expose for sun light and rain. 
• It reduces/makes zero wastage of feeds during feeding  
• Carpenter and industrial materials cost approx. Birr 1200 
• Farmers contribute wood and labour  
 
Animals feeding on the two sided feed trough  Two sided feed trough construction   
Regional farmers’ festival visiting the improved feed trough   
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Introducing oat-vetch fodder as supplementary feeds 
 
Agronomic practices 
• Planting time- June-first July  
• Seed rate- 30 kg vetch + 90 Kg oat/ha (broadcasting) 
• Fertilizer rate – 100 kg DAP/ha  
• Harvesting- At full flowering  stage and recommended to feed as a green  
• Fresh biomass yield –  up to 8.9 kg/1m2 (890 tone/ha) – manured plot 
The main objectives of oat-vetch demonstration are  
• To supplement the existing feeding system  
• It  helps to get high biomass yield from small plot of land 
• To promote fattening and zero grazing 
• From farmers’ feedback, oat-vetch brought good change in animal body performance, milk 
yield and soil fertility.  
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Integration of multipurpose tree in crop-livestock farming systems 
 
 The aim of the intervention was to: 
 Support feed availability  
 Improve soil fertility 
 Enhance crop livestock productivities.  
 Planting and management practice applied  
 Seedling size = 40 cm  
 Spacing = 1-1.5  m 
 Planting time = July  
 Hoeing every 15 days (especially in the first one year) 
 Watering = as required and mulching (the first one year) 
 Cutting at the height of 1.5 meter every three month (for feed purpose) 
 8-10 farmers Group with one group leader work together, the group visit 
the tree Lucerne plot every 15 days, discuss on the problems and solution 
for better management.    
 Farmers who fed dairy cows can double their milk yield, it also improve their soil fertility 
(from farmers’ feedback) 
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 Summary of selected crop variety trials 
 
Table 10. Selected crop grain/tuber yield and farmers’ evaluation rankings 
Research 
kebele 
Crop Varieties Grain yield in 
quintals 
Farmers’ evaluation 
ranking 
Tsibet  Faba bean  Gebelcho  61.6 1 
Tumsa  59 2 
Emba Hasti  potato Belete 514 1 
Jalene 479 2 
Gudene 435 3 
Tsibet  Wheat  
  
Mekele -4  86-94 1 
Hidase  66.64  2 
Tsibet  Food barley  HB1307 80 1 
Malt Barley  
  
Holker  60 2 
MC21 58 2 
Tsibet and 
Emba Hasti 
Lentil  Derash  28.06 2 
Alemaya 26.58 1 
Tsibet and 
Emba Hasti 
Field pea  Bilalo 43.28 2 
Megeri  42.9 4 
Tsibet and 
Emba Hasti 
Durum wheat  
  
  
Bakalcha 53.4 4 
Makude  53.6 2 
Ude  66.7 1 
 
